Breast cancer is the most frequent cause of cancer death among women worldwide.^[@R1]^ Recently, since skin- and nipple-sparing mastectomies have proven to be oncologically safe, an increasing number of patients with invasive breast cancer undergo breast reconstruction.^[@R2]^ On the other hand, although breast cancer screening has been widely implemented, patients with advanced breast cancer and wide skin invasion are still occasionally seen. In such cases, total mastectomies with large skin resections are necessary, and a skin graft or flap reconstruction has often been done to close the large skin defects. Moreover, when skin invasion of breast cancer extends to the axillary area, methods for reconstructing the defect are generally more complicated. The purpose of reconstruction is not only closing defects, but also protecting important tissues, for instance axillary vessels and the brachial plexus, from external damage, and moreover, thinner flaps are preferred to prevent a bulky contour.

However, there has been only 1 case report that focused on axillary reconstruction after total mastectomy with a large axillary skin defect.^[@R3]^ Herein a case of axillary reconstruction with a posterior circumflex humeral artery perforator flap (PCHAP flap) is reported, and the options for the operation are discussed based on the current case and the previous literature.

CASE REPORT
===========

A 61-year-old woman presented with a right advanced breast carcinoma measuring 22 cm × 20 cm in maximum dimensions with skin invasion that extended from the breast to the axilla. The patient had pathological stage IIIB (T4bN1M0; estrogen receptor--positive and human epidermal growth factor receptor 2-negative). Total mastectomy and axillary lymph node dissection resulted in a 25 cm × 29 cm skin defect. Since the defect was extremely large, a meshed split-skin graft from bilateral thighs on the chest and flap reconstruction in the axillary region were planned. The subscapular artery was involved in the tumor and resected together with it; therefore, flaps vascularized from its branches, such as a thoracodorsal artery perforator (TAP) flap, could not be used. Thus, a 14 cm × 25 cm transposition flap, which was including fascia, was done from the caudal side of the axillary defect. However, the distal aspect of the flap was congestive on the second operative day because the flap was folded for many hours by closing the upper limb, and it became partially necrotic. Therefore, 5 days later, the necrotic area of the flap was resected, and as a result, a 7 cm × 10 cm defect was occurred. Thus, we planned reoperation with a PCHAP flap. An 8 cm × 12 cm flap was designed at the shoulder (Fig. [1](#F1){ref-type="fig"}). The incision was started at the lateral side of the flap and continued down through the fascia over the deltoid muscle. The flap was elevated including a posterior circumflex humeral artery and transferred to the axilla through a quadrangular space without any tension (Fig. [2](#F2){ref-type="fig"}). The donor site was closed primarily as much as possible, and the remaining defect was closed with a skin graft from the dog-ear that was made by primary closure. The wounds healed uneventfully. Ten months after the operation, the patient was continuing on hormone therapy, and she could abduct the shoulder (Fig. [3](#F3){ref-type="fig"}).

![The 8 cm × 12 cm PCHAP flap is elevated from the shoulder.](gox-6-e1920-g001){#F1}

![The PCHAP flap is transferred to the axilla through a quadrangular space without any tension.](gox-6-e1920-g002){#F2}

![Ten months after the operation, the patient can abduct the shoulder.](gox-6-e1920-g003){#F3}

DISCUSSION
==========

Many reconstruction methods for the axilla have been previously reported, but most of them were related to releasing scar contracture or covering defects after resection of axillary hidradenitis suppurativa or malignant tumors in the axilla. In these cases, the defects were limited to the axilla, so various reconstructive methods were available from surrounding tissues. For instance, the pectoralis major perforator flap was reported by Kosutic,^[@R4]^ and the TAP flap,^[@R5]^ scapular flap, and latissimus dorsi flap were often used. The TAP flap provides a natural contour with reliable vascularization and a long pedicle, without muscle sacrifice, and it could thus be the first choice for axillary reconstruction.

On the other hand, if axillary reconstruction is necessary due to mastectomy, the range of the defect usually involves the breast area. Hence, the pectoralis major perforator flap cannot be used. Furthermore, in the current case, the subscapular artery was resected with the breast cancer; therefore, all the flaps vascularized from its branches, such as the TAP flap, latissimus dorsi flap, and scapular flap, could not be used. Under these conditions, free flaps were available as an alternative,^[@R6]^ but appropriate recipient vessels were not found.

Therefore, we should look at different ways of reconstruction. A PCHAP flap, sometimes called a "deltoid flap," was reported as a free flap for penile,^[@R7]^ plantar, palmar,^[@R8]^ oral, and maxillofacial reconstruction^[@R9]^ because of its thinness and reliable vascularization. Moreover, Halmy et al.^[@R10]^ reported axillary reconstruction by a PCHAP flap in Hungarian as a pedicle flap. It was used for releasing scar contracture. The name "deltoid flap" causes some confusion because it often means a deltoid muscle flap to treat a rotator cuff tear in orthopedic surgery. Hence, it is more correct that the flap should be called a PCHAP flap. Since it can be harvested from the posterior side of the shoulder, even if a large defect involving the subscapular artery was left following mastectomy, the PCHAP flap can still be used. It can be transferred to the axilla through a quadrangular space, and the thinness of the flap provides a natural contour and lets the arm close easily. Moreover, its reliable vascularization prevents flap necrosis when it is folded by closing the upper arm. The limitation is that a skin graft is sometimes needed at the donor site, and it is slightly complicated to transfer the flap to the axilla through a quadrangular space.

In conclusion, axillary reconstruction after mastectomy for advanced breast cancers was discussed through presentation of a case and consideration of the previous literature. Many reconstruction methods can be used for such cases, but if reconstruction is limited due to large tissue resection, the PCHAP flap can be an option to reconstruct the axilla.
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